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Specification 

1. Title of the Invention 

Apparatus For Mounting Chip Component 

2. What is claimed is: 

A chip component-mounting apparatus which includes 
head-supporting members having two fixed rails set in 
parallel to both sides of a work station formed on a base, 
guide rails for supporting work heads slidably and feed 
devices for driving the work heads along the guide rails, 
said head-supporting members being supported at end parts to 
said fixed rails and coupled to' feed devices set to the base, 
thereby being rendered movable along said fixed rails, 

wherein two head-supporting members are set to be 
supported at end parts to said fixed rails, and one feed 
device for driving one of the two head-supporting members is 
arranged in parallel to and outside one fixed rail and the 
other feed device for driving the other head- supporting 
member is placed outside the other fixed rail. 
3. Detailed Explanation of the Invention 
[Field of Industrial Application) 

The present invention relates to an apparatus for 
mounting to a printed board electronic components of small 
Pieces (referred to as chip components hereinafter) such as 
ICs, resistors, capacitors, or the like. 
[Conventional Art] 

A mounting apparatus of the type referred to above 
has conventionality been known (referring to, for example, 
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Japanese Patent Application No. 61-118719) which includes a 
work station formed over a conveyor for transferring a 
printed board,, a head-supporting member for moving at. the' 
work station at high speed in XY directions within a 
horizontal plane parallel to the conveyor, and a work head 
for sucking a chip component supplied from a component feed 
part to the head- supporting member and moving the component 
to a predetermined position on the printed board. 
[Problem to be solved by the Invention] 

In mounting electronic components by the above 
mounting apparatus," it is" necessary to mount the components 
of various kinds appropriately to corresponding positions 
scattering wide on the printed board. 

For this purpose, the work head is required to 
take up required chip, components from concentratively 
arranged component feed devices and move the component to a 
respective required corresponding position on the printed 
board. 

Although a movement speed of the work -head can be _ 
increased so as to improve a work efficiency of the above 
mounting apparatus, it is naturally essential as well to 
maintain a positioning accuracy for the chip components at a 
predetermined level or higher. 

However, in order to increase the movement speed 
of the work head thereby improving the work efficiency, the 
use of a head-supporting member of a high rigidity for 
maintaining the positioning accuracy for chip components and 
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a driving motor of a large output for moving the work head 
at high speed is necessitated. In consequence, a total 
structure of the apparatus itself becomes large to provide 
the apparatus with the above head-supporting member and 
driving motor. 

[Means for solving the Problem] 

In order to solve the above-described problem, 
according to the present invention, two head-supporting 
members are supported at both end parts to fixed rails in 
such a kind of a chip component -mounting apparatus. A feed 
device for driving one of the two head-supporting members is 
arranged in parallel to and outside one fixed rail, and a 
feed device for driving the other head-supporting member is 
placed outside the other fixed rail. 

[Operations] 

Since the two head- supporting members can move 
independently and the work heads respectively supported by 
these head-supporting members carries out the work, the work 
efficiency can" be improved without ~ increasing movement 
speeds of the work heads with use of a motor of a specially 
large output. 

In this case, the feed devices for respectively 
driving the two head-supporting members are disposed outside 
the fixed rails respectively, so that the fixed rails and 
the feed devices can be arranged adjacent to each other. 
Moreover, a distance between the fixed rail and the feed 
device is easily made equal at both sides, whereby. a moment 
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by a driving force of a driving motor applied to each head- 
supporting member becomes small and is uniformed. The use 
of two head-supporting members does not lower a positioning 
accuracy for chip components . 

Furthermore, sincef the work efficiency is improved 
even without" using^a motor of a specially large output, a 
force to be generated- in the apparatus can be relatively 
small. At the same time, since an action of a driving 
torque by the driving motor to the head-supporting member is 
restricted, an increase in rigidity of a base, feed devices, 
or the like is reduced, and consequently the apparatus -is 
refrained from being large in size. 

The above constitution can provide the mounting 
apparatus of the type with a high work efficiency in spite 
of a relatively small size. 
[Embodiments] 

Embodiments shown in the drawings will be 
described hereinbelow. 

In the drawings, an apparatus 10 has" a conveyor 12 
as a transfer path set horizontally to an upper face of a 
base 11. 

Over the transfer path of the conveyor 12 is 
formed a work station 14 where work heads 13 of the chip 
component-mounting apparatus 10 work to mount chip 
components. A printed board 15 is transferred onto the 
conveyor 12 from one side thereof (an arrow direction in Fig. 
1). The transfer of the printed board 15 by the conveyor 10 
is temporarily stopped at a position of the work station 14. 
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The work station 14 is formed in a rectangle with 
a longitudinal direction agreed with a transfer direction of 
the conveyor 12 (referred to as an X-axis direction 
/ hereinafter). Component feed parts 16 to be described later 
are arranged at both sides in parallel to long sides of the 
work station 14. 

A fixed rail 17 and a feed device 18 are set 
stretching over the conveyor at each outside of two other 
sides of the work station 14, i.e., two other sides in a 
direction orthogonal to the conveyor 10 (referred to as a Y- 
axis direction hereinlater) . ~ 

The feed device 18 consists of a ball screw unit. 
A screw shaft 21 of the device is rotated by a servo motor 
19 via a timing belt 20, whereby a head-supporting member 22 
to be described below is driven in the Y-axis direction. 

The head-supporting member 22 is constituted as 

follows . 

Specifically, the head-supporting member 22 
includes ~a linearly formed frame 23, a guide- rail 24 .fixed 
on the frame 23, and a feed device 25 set in parallel to the 
guide rail 24. Three work heads 13 are supported to the 
guide rail 24 via a mount plate 2 6 to be directed in a 
vertical direction. 

These work heads 13 move up and down in accordance 
with instruction signals of a CPU not shown to execute 
required works at respective times for picking up required 
chip components and placing the components onto the printed 
board. 
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A female screw part 27 of the ball screw unit, 
that is, feed device 18 is set to one end part of the head- 
supporting member 22, which is engaged with the feed screw 
21 set in parallel to the fixed rail 17. A feed in the Y- 
axis direction is applied to the entire head-supporting 
member 22 by rotating the feed screw 21 by the servo motor 



19. 



The mount plate 26 of the head-supporting member 
22 to which three work heads 13 are fixed is supported by 
. the guide rail 24 . The female screw part of the ball screw 
unit fixed to the mount plate 26 is engaged with the "feed 
screw 25 set parallel to the guide rail 24. Accordingly, 
the work heads 13 can move in the X-axis direction through 
the rotation of a feed screw shaft by a servo motor 28. 

These three work heads 13 are hence movable in a 
direction of the fixed rail 17 of the head- supporting member 
22 (Y-axis direction) and in a direction of the guide rail 
24 on the head-supporting member 22 (X-axis direction) . In 
other words, the work heads move in two dimensions- within a 
work range of the work station 14 . 

On the other hand, the component feed parts 16 set 
on the base 11 store chip components of many kinds in a 
state in which the chip components of, e.g., a rectangular 
parallelepiped shape are stored via an equal distance in a 
feed tape 29 wound to a reel. Although not shown in the 
drawings, a ratchet type feed mechanism is incorporated to 
an end part for feeding the feed tape 29 for intermittently 
sending out the feed tape. A projecting element fitted to 
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the work head. presses the feed mechanism, enabling the work 
head to pick up the chip component. 

In the drawings, 31 is a suction nozzle and 
coupled to a vacuum -pump not shown. 32 is a correction arm. 
A suction position of the chip component sucked by the 



su ction nozzle is corrected by closing the correction arm. 

In the above mounting apparatus, two head- 
supporting members 22 of the same shape as depicted 
hereinabove are set in the X direction in a symmetric 
posture to the same fixed rails 17 and can move 
independently" of each other. ~ ~ - • - — - 

The ball screw unit as the feed device 18 for the 
head-supporting member 22 is constructed at each outside of 
the fixed rails 17 set at both sides of the work station 14. 

When a distance a between the feed screw 21 and 
the fixed rail 17 is made small as indicated in Fig. 4 so as 
to highly accurately move and position each head-supporting 
member 22, a bending moment by a feed driving force applied 
to the head-supporting" member 22" is favorably reduced. In 
order for maintaining high a positioning accuracy by the 
head-supporting member 22 against the feed driving force, 
preferably, a distance b of sliding bearings 33 of the head- 
supporting member 22 for the fixed rail 17 is set large. 

According to the arrangement of the present 
invention, even if the distance between the feed screw 21 
and the fixed rail 17 is narrow and the distance between the 
sliding bearings 33 is large, two head- supporting members 22 
can be mounted to the fixed rails 17 of the same party, and 
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the positioning accuracy by both the head- supporting members 
22 can be maintained good. In addition, a distance between 
both the head- supporting members 22 can be small, so that a 
work space by the head-supporting members 22 can be enlarged. 

In the feed device 18 for the head-supporting 
member 22 of the embodiment, since the screw shaft 21 and 
the driving motor 19 interlock via the timing belt 20, the 
work station 14 can be made large in size in the Y-axis 
direction comparatively to the apparatus in the Y-axis 
direction. Moreover, since the screw shaft 17 can be 
arranged adjacent to the fixed rail- 17 along the screw shaft 
17 without being limited by an outer diameter of the servo 
motor 19, a total rigidity required for the apparatus can be 
reduced. 

Two he ad- supporting members -22 are set to the 
fixed rails 17 of the same party in the mounting apparatus 
10 and rendered movable independently of each other, with 
the work heads 13 being placed outside the two head- 
supporting members . 22 Jat the side, not . facing the other 
head-supporting member) . 

The reason for this is to make a teaching, work 
position easy to see when the chip component-mounting 
apparatus is to be automatically driven through 
indispensable teaching. 

During the movement of the head-supporting members 
22 in the Y-axis direction, the number of pulses generated 
by a detector comprised of the servo motor 19 is detected as 
will be described later and a gap of the head-supporting 
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members 22 is monitored every 20msec to avoid collision and 
interference of the head-supporting members 22. 




As indicated in Fig. 5, the work range of each 



head-supporting member at the work station 14 of the 
mounting apparatus 10 enables exclusive use of the component 
feed parts 16 arranged at the side of the head-supporting 
member 22. At the same time, the work ranges of both the 
head-supporting members 22 overlap as a common work area at 
a part on the printed board 15 stopped dh the conveyor 12. 
In Fig. 5, illustrated A is the work range of the work heads 
13 supported by the head-supporting member 22 illustrated at 
the front side in Fig. 1, while illustrated B is the work 
range at the opposite side. 

The first head-supporting member 22 takes chip 
components from the feed tape 2 9 of the component feed parts 
16 installed at the side of the first head-supporting member 
and sets the chip components to an entire area on the 
printed board 15. The second head-supporting member 22 
similarly sets chip components . from the component feed parts 
16 of the same side to the entire area on the printed board 
15. 

Thereafter, the apparatus in the embodiment is 
controlled by the CPU not shown, and programmed or adapted 
by the like manner by a well-known technique to operate 
properly in order to move the two head-supporting members 22 
without collision and interference therebetween. 

In the embodiment, the CPU carries out a task as 
will be described below, so that the collision and 
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interference of the two head-supporting members 22 is 
perfectly avoided. 

An operation of the task will be discussed herein 
with reference to a flow chart of Fig. 6. 

The task is repeated every 20msec by a timer in 
the CPU which starts operating simultaneously when a power 
source of the mounting apparatus 10 is turned on. 

The task to be depicted here functions in any case 
of driving the chip component-mounting apparatus in a manual 
mode and in an automatic mode, thereby preventing generation 
of the collision, interference, or the like of the head- 
supporting members even in the event of incorrect driving- 
operation of the apparatus or a failure in the automatic 
driving program. 

15 The task is started on the basis of the 

instruction signal of the timer as mentioned earlier. 
STEP l 

Positions in the Y-axis direction of both the 
head-supporting members 22 (designated by Yl, Y2 in Fig. 6) 
and a change in position are detected, thereby ' judging 
whether or not both the head-supporting members 22 are 
approaching . 

For this judgment, a difference in number of 
pulses from encoder parts of pulse generators set to the 
driving motors 19 of both the head-supporting members 22 
respectively is detected and compared with a predetermined 
value by the CPU. 

When the judgment result is YES, the task proceeds 
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to ,step 2. When the judgment result is NO, the task is 
terminated. 
STEP 2 

When both the head-supporting members 22 are 
judged to be approaching, a position where each of both the 
head-supporting members 22 can smoothly decelerate and stop 
is calculated. 
STEP 3 

A distance between the stop positions of both the 
head-supporting members 22 calculated in step 2 is 
calculated." 
STEP 4 

The distance obtained in step 3 is compared with a 
preliminarily set minimum distance (preferably set to be 
changeable) of both the head-supporting members 22 and a 
possibility of collision and interference of both the head- 
supporting members 22 is estimated. 

When the answer is YES (generation of a collision 
or the like is possible) , the task moves to- step 5. In the 
case of NO (without any possibility of a collision or the 
like), the task is terminated. 
STEP 5 

When a collision or the like is judged to be 
possible in step 4, both the head-supporting members 22 and 
each work head 13 (replaceable with the mount plate 26 
according to the embodiment) at both the head-supporting 
members 22 are braked and decelerated to stop, thus avoiding 
the collision or the like. The task ends. 
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In this case, a warning by a buzzer or the like 
may be generated simultaneously with the above operation. 

A different embodiment will be discussed with 
reference to Fig. 7. 

The embodiment is constituted in the same way as 
the foregoing embodiment/ having a difference only in a 
point to be described below. A detailed description for the 
other points will be omitted while the points are denoted 
with the same reference numerals as the corresponding parts 
of the foregoing embodiment. 

- Concretely, according to the embodiment, - the work 

heads mounted to the head-supporting member 22 laterally 
supported to the fixed rails 17 are disposed at the opposite 
side to those of the foregoing embodiment (at the side 
facing the other head-supporting member 22) . Therefore, 
feed devices 25 set to the head-supporting members 22 are 
similarly arranged at the opposite side to those of the 
foregoing embodiment. 

When the work heads 13 are thus set to the head- 
supporting member 22 on the above side, a stop distance 
between the work heads set to both the head-supporting 
members can be reduced, and the work range where the work 
heads can set the chip components is increased without 
moving the other head-supporting member. The work 

efficiency is accordingly improved. 
[Effects of the Invention] 

As is described hereinabove, in the chip 
component-mounting apparatus of this type according to the 
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present invention, two head- supporting members are set to be 
supported at both end parts to the fixed rails, the feed 
device for driving one of the two head-supporting members is 
arranged outside along one fixed rail and also the feed 
device for driving the other head-supporting member is 
placed outside the other fixed rail. 

Since the work is carried out by the two head- 
supporting members, the work efficiency is improved. The 
work efficiency can be improved without increasing a 
movement speed of the work heads to high with use of a motor 
of a specially large output. - - 

In this case, since the feed devices for driving 
the two head-supporting members respectively are set outside 
the corresponding fixed rails, the fixed rails and the feed 
devices can be arranged adjacent to each other, and moreover, 
the distance between the fixed rail and the feed device can 
be made equal easily at both sides. Accordingly, a torque 
by the driving force of the driving motor applied to each 
head-supporting member becomes -small -and can. be uniformed ._ 
A positioning accuracy for chip components is prevented from 
decreasing although the two head-supporting members are used. 

Further, since the work efficiency is improved 
even without using a motor of a specially large output, a 
force to be generated in the apparatus can be relatively 
small in size. Also, since an action of the driving torque 
by the driving motor to the head-supporting member is 
restricted, an increase in rigidity of the base, feed 
devices, or the like is lessened, whereby the apparatus is 
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controlled not to be large in size. 

The mounting apparatus of the type of a high work 
efficiency in spite of a relatively small structure is 
provided according to the arrangement. 

4 . Brief Description of the Drawings 

The drawings relate to the embodiments of the 
present invention . Fig . 1 is a plan view of the chip 
component -mounting apparatus with a cover removed. Fig. 2 
is a front view of the apparatus. Fig. 3 is a side view of 
the apparatus. Fig. 4 is an explanatory plane view of the 
driving- system of the head-supporting member. Fig. 5 is - an 
explanatory diagram of the work range of both the head- 
supporting members at the work station. Fig. 6 is a flow 
chart of the task for avoiding a collision or the like of 
the head-supporting members of the chip component -mounting 
apparatus. Fig. 7 is a view corresponding to Fig. 1 of the 
different embodiment. 

10 ... chip component-mounting apparatus, 
— 11- ... base, 13-. ..- work head/ ----- 

14 ... work station 

17 ... fixed rail, 

18, 25 ... feed device, 

22 ... head-supporting member, 

24 ... guide rail . 
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(1) Are Yl, Y2 axes approaching? 

(2) Calculate stop positions of Yl, Y2 axes 

(3) Calculate distance between stop positions of 
axes 

(4) Estimate collision of Yl, Y2 axes 

(5) Decelerate and stopYl/ Y2 axes and XI, X2 axes 
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